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v»ja«f*4t»55^»f^$iL*3fe«Jl2fl|ji#7 0 4 »i, If7 0 2 <&ffifcEtl3 ft, 

0 8^ fllii#7 0 4 *>2£fflto PQ tcm &o «A#OE«a»RltiS 7 1 0 li. fl 
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9 0 4 d«(i, i-^T^fc&o ^^tX'AWJyV.-'r^'fr&i.iF'f^y 
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flltf>Htt^&*^ HI 1 0 fc;*3JlTV>*o frtfcJl 1 0 0 0 \±, Mfcl 0 0 2 <D 
ffi±K£fi3*LTV>*raRlt13iiI#l 0 0 4 «*£#1 0 0 4 (iJt^ft) 
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09/22919 8-§-fc$ £fc:lftMfc!BK3tt*Ci/*4o ^#iHi> #fl?Jl«to 

v>JB*f$*muafc4*L&o LfctfoT, £<&£ttfl£SStt, SltrM 10 0 6 
<0±#KES3*i*Jfctfc»tev>JBtf*#*t<aJi 1 0 2 0 $r-^ti>o fi;jB«fW»» 
10 2 Q> <D ±.KM?k$ ti%> 7 V * )W y X<7)M \ 0 2 4 $-egx.7l:7 l^JH^X 

i o 2 2 li, i&m^unm 1020 <7>±#n@eg? tL& 0 
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*lt»ilJlft$0 9 / 2 2 9 1 9 8-£fciftWS*tTV»4 <fc 9 fc> 

^sftT^s * o k> h®mtfWZ£*i&£t-e&&o i i o ti> 

£ «9/h?v^^T-mit#2 1 0 4 ft<7>-gWR]|£$*i2> 
M#2 1 0 4 ?) + KA&o fgi£#2 1 0 4 li, fiii£#2 1 0 4 <7>+^<7>:ft<7>& 

^Ktt, 5fc2 1 1 0 <7>-g&li, ^2 1 2 2 t LTSIt^HT^ i < ^ SUoHlit 
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^£tVC*>VK j£*2 1 2 0{±2^O#itfr2 1 0 4 <7> W Rlt U * ^ 
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<7>m i i K^£*t£fltj2£*#x_& 0 «it#6 o 4 ttWK@BS?*iT'; ^<7>m 

0 2fi. <&«£iii!U 36»1 1 0 4»ili6 1 0/^££ltS 

[ 0 0 7 3] 

[ 0 0 7 4] 

SiJ<7)*ife^i^ s 0 1 2iZ7F2HTi$V) , ^Btl 2 0 2 li lo<7>® 1 2 0 6 _hK 

@eg^tt7tflijt#i 204 &<> nmvimttft<7>m*ffii&tei 2 0 4*i^ 

o Wit-frl 2 0 4 OKt:^ 'J rftttftl 2 0 8 "9 ^ ftjitel 2 0 4 i:ioTS; 
ltS*Lfc36**3£«l 2 0 2 ©«fi:A4. jt^-etL-ftLx^Ifiaritfl-iJiVy^ja 
fr*ffiiLXmtt X o mikfcl 2 0 4fi, **2o^, i-'Srto^x-z^F 
Sirt^io 5 y- z¥iBi*jfc4Hfc1-* «fc 9 &B#re*&<> sfcjft l 210 fi* 'J TfS 
1*1 2 0 8 KiS^AItU Eltt^-t^^SWt^A^o 3fciRl 2 1 2 fix 
^ipJUSi-^ffi 12 1 60? *,<7) 1 -ofrhfcMZti, Itl 2 0 2 ^£>lttHL. 
x«fcW*:frfcIlftfr*flt;U x-zWtfiim, ^12 1 4tty#lRlfc 
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a. m&fcl 1 0 4 IJ, \£y<v W^oT^J: <. x 3T|n] is X V y 
frWLT&tc&Km%&WLfc<Dftf&*$itX^Xi> X^<> Z<DZ.tii, gI13Afe 
ilfHl 3 BK^StlT^&o 13 1 3Ali, x#K¥fft44*ft| 1 2 0 0 <7) 

1-*^ie>lw % #&#,i||&&Iil£}£fitx-& i ktfXS&o 01 3Bii, ytt^¥ 
ffC*&#tfcS 1 2 0 0©WH^LT^|> o fc?-**3 J: CF$M y 

<7)^$&fr<7)f*#£j^0l-;i>7t£>l^ IfiMfcl 2 0 4 li, 0 ly , 0 2y 

, <9 Jy , 94,, ew^Hi^it^-eiSo S^coitW 5 ?), 2 0 4 

[ 0 0 7 6] 

Ell 2<vM&foi 2 0 4 li, n-fifoteXTfyftfaKK hy^y<n [Dpfcj mm 
TWA 1 2 0 8 £ MS ft *o fg&#<0#Si±#l& 

n 1 4 k^t, m^t# H0 4ii, *<vmffiv>mm±*mMT& x ? 

1 4 0 2±nsefi?ft^>o ckt)^, ^MM^ia^^ 'j r«*i 4 0 %<o>*9 

[ 0 0 7 7] 

Hl2i3j:^iai4 H^$*Lfc^W^tfe©2^5c«it#*fflv>T<> X^ 

Gm%MVi<D&&*m-rzz i mm.fczn&^x i> x^ Q $ hK, 3, 5, 

[ 0 0 7 8] 
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1 5 o 2 <DW±\zmmz ti&ftw.fmTkfai£ tvft&Ktom&i* 1 5 0 4*« 

fig? ti&o P^-r&fllit# 1 5 0 4 <£>H*>#tft?SJB*rJ*#*l- 1 5 0 6 -C3fcR3 tt 

> ? »J TH1*1 5 0 8 76 J Sit#l 5 0 4(7)1^1 5 1 2 0mKS£>*LTV*£. « 
i£#l 5 0 4^f*lSI5Rltffi 1 5 1 0 teE^-e&oTfc «t^ 0 5 0 
6 OtSli, ^(-if^-r £/S#T ^c7)g 1506a, 1506b, 1 5 0 6 c* 
-g-tfo 1 1 5 0 6 a, 1506b, 1 5 0 6 cli, 2 o&i^fil^&RIt** 

j£»f, %<D$t&$k&*m&t i Kftmr&fztb, mm-r&m&fci 5 0 4m<v? 

[0 0 7 9] 

fcl£>3te»l 5 1 4 li, 1 OitSJS#T?£Jg 1 5 0 6 artORIt® 1 5 1 0*6 
S«t?*t* 0 3fe*fcl 5 1 4 fi, IS 1 ?>ifiM#r?£Jl 1 5 0 6 a «fc *? j3iJr^<7>^v>§jl 
2 CDiftJSiFr^ 1 5 0 6 b O^KA-S X* U - ><7)Hft 1 5 2 0 K^P^tS: 

#flIfcJB*r S*l& 0 # 1 W3tiRl 5 1411, S«l 5 0 2<D*K\2>mKm3 <D 
Kmtt^m 1 5 0 6 c <D*\ZXZ> t&K, X^ 'J ->CD«| 1 5 2 0 K^LTS 6 

10 0 8 0] 

m-2 <0%Ml 5 1 6 14 > H 2 «mr$i 1 5 0 6 b rtoKttffi 1510*6 

KttsftSo 3fc&i 5 1 6 \t, m2<Dmm$i^m 1 5 0 6 b j: ^m^^<o^m 

3<Dmm$f^m 1 5 0 6 c <Dfpiz\2> k&K, X - ><om 1 5 2 0 K¥fif& 
#fafcJB*r S*t&o 12^1 5 16li, &«1 5 0 2<7>*KA& 0 

[0 0 8 1] 

i3©Ml 5 1 8 it, ^Z<DUMVx^^^ 1 5 0 6 c ftO&lt® 1510 
^£>RI*$ft> &«1 5 0 2 KA&HiTH, ^StffgUi 1 5 0 6P3-C? £>H/S#rT 
^itliiK SI 3 1 5 1 8 it, IWr$f 1 5 0 6 F*|-eJg#r Li^o tz 

m2<Dltm.l 5 1 6 «t «jS5^ftJft-C*«l 5 0 2frbmm2fl2>o ttz 

> i2^Il 5 16^ jfr 1 5 1 4 J: >5/B$TJ&Vh3 Wci6, ^ 1 co^fe 
11514 i «jfcv>fcJK-T&«a>e>SttH3*l*. 
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1 6^3*iTj3»K ±SB^«ia^>±»-**flliS#l 6 0 4^ 9 TtII* 1 6 0 
8lz£<oXf&m$ flX^ 2>SK*ft hV << )VJ* l 6 0 OSr^LTH&o j*jg#r 
W3ft««R«« 1 6 0 6 tt, 1 6 0 4 £ <t 'J T^i* 1 6 0 8 

$I%m 6 0 6 t36«fcoMHia*f^o2S*«*4»^k:»is fltii#*3fc 
1 6 1 2<7>ffl<D? *) Tm&l 6 0 8 KiSlt&^H^&g 1 6 0 6 t g« 1 6 0 2 i 
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<Dm<o^m 1 6 1 4 wt, > y tw& i 6 o 8 *»a-r*3fc*5fc^ttfctfcSL-r* 

6 o 4c5iitt, 2*i 6 o 2_tKtfc3im£Bj£-r&- fc-efc&o 3cfc, 2* 
0DJB*f*fc*«KaE#i-*ffl«f***iL* ioK, #it#i 6 o 4 #2*1 6 o 
2±fcJN£3*l4»#fcti\ JStfr^g^KioT, #it#l 6 0 4 cO^fUT-ifcSL 
#£$H£6<Jfc:|&*L, fl*j&#2fcS&KI*>* 'J Tlg«l 6 0 8 ^^^Tco<^®^SL# 
^^1-fc4ti8fl?ti&o i Att^ Alt-*- * ssa 
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®«tSL#^ffl^a5ij^j#m 1 7 izjjiztix& 19, ffim.it 1 7 0 4 

2£B1 7 1 2M^'J Tf&ttl 7 0 8 t, %t8t * Wft^)«ita 1 

7 0 6 *HK*.fc£#l 7 0 2±<ViS.mVt&m&frl 7 0 4 *tt^7^PA 1 7 
0 0 *jj*LTV>4 0 2*1 7 0 2<7)Tffil 7 1 4 {4. 2*1 7 0 2#£>ltffi-r& 
36*3fe^»Htkai-a*i&*'WitTV>T'J> i TBI 7 14(4, 

I4«bh*n ^9 7 -r *tt*IS4 f <?)3fc**M^^ifca-raffi*'Rlx.TV^T 4> «* 
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^m^-rffl^^tism/hm^ffi^*#^^-^J#. 12 2 2^^?ttTV^ 0 
ii-Cli, ft*\&$Z?U&mVxmttftV>m&fc2 2 0 4**, 2*2 2 0 2*>_t}j 
H@BS?tLSo Jfc«£fl9»^JB3rS£Ott«2 2 0 6 {4, ISi£#2 2 0 4 t> 
2 2 0 4 W<Ol3SfcfSi£2 2 0 8^)±i:Motv^„ ®*ffll at* 2 2 10 ti, H 
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^)±SP^^g2fi?tL^>o ®#Tlt&#2 2 1 0 14, fcixtf, 24RKS&4 ftfc V' 
Vf^ra^-WVXT^otUK JB3r*i6fl: 2 2 1 0I44£, 2 0&±<0fr 
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3fe5^tfeJP 1 8 0 0 <D%}<?>mffi%>Wi1) % m 1 8 K^S *LTfc »9 , ft^^lffllit'ftW 
5£K* f , X? 'J ->©+£vd»&<&K»S>Wafcfc LTSE-fki-*. £.n?J:Ju Ml 8 
2 o tt, B«***JB*f**W©JB 1 8 0 6 itfcffijB*f**tfl"^>tt«:© 
flHMM 8 0 4 «r*1-**fl-fkJl 1 8 0 0 K|ft^oT»Wl'f-*o 1 8 0 4 

[0 0 8 9] 

fl|jftf|:i 8 0 4 11, U->«»feJjtffiS*l4*«>3lft*»fPt-* <£ 0 
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8 0 4 UA*|-r43t* 1 rtSB^Sit*S»t*fc*, 8 0 4 <Dm 

(DmWL^m 1 8 0 8 £ito TJ&lfi] 3 *t & J: $ fc, HtSi-ft 1 8 0 4 fc ffiJBtf 1 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background Generally, this invention relates to the tooth-back projection screen incorporating total- 
internal-reflection structure in order to distribute the light which passes a screen in a detail further 
about a tooth-back projection screen. 
[0002] 

The tooth-back projection screen is designed so that the image projected on the tooth back of a 
screen may generally be transmitted to visual field space. The visual field space of a projection 
system may be comparatively large (for example, tooth-back projection television), or may be 
comparatively small (for example, tooth-back projection data monitor). The engine performance of a 
tooth-back projection screen can be expressed about various properties of a screen. As the general 
characteristic of screen used since the engine performance of a screen is expressed, existence of the 
artifact which is not desirable as for gain, a viewing angle, resolution, contrast, a color, a speckle, 
etc. is mentioned. Generally, it is desirable that it is the tooth-back projection screen which has high 
resolution, high contrast, and big gain. Moreover, it is desirable for a screen to extend light over the 
large whole visual field space. An unhappy thing's amelioration of the one characteristic of screen 
degrades other one or more characteristics of screen in many cases. For example, in order to consider 
the observer positioned to a screen in a wide range location, a level viewing angle may be changed. 
However, if a level viewing angle increases, since a perpendicular viewing angle may also increase 
across the range needed for a specific application, the whole screen gain decreases. Consequently, in 
order to manufacture the screen which has the engine performance which can approve [ whole ] 
about a specific tooth-back projection display application, fixed offset relation arises for the 
characteristic of screen and the engine performance. 
[0003] 

Therefore, the screen which improves the whole engine performance is still required at the same time 
it meets the minimum performance criteria required for the tooth-back projection display application 
for which a screen is used. 
[0004] 

Epitome of invention Generally this invention relates to the optical diffusion film and its 
manufacture approach for tooth-back projection screens. This film diffuses the light which passes it 
by reflecting light from the reflector vapor-deposited inside the film. A reflector is formed in the 
field of the structure inside a film. 
[0005] 

In 1 concrete operation gestalt, the 1st layer has the field where the 1st and the 2nd counter, and the 
1st optical axis perpendicular to the 1st field including the 1st layer in which an optical distribution 
film is formed from the 1st ingredient which has the 1st refractive index. The 1st layer contains the 
structure formed from the 2nd ingredient which has the 2nd refractive index smaller than the 1st 
refractive index. The structure has the base equipped with one or more side attachment walls which 
extend toward the 1st field in the 2nd field. The 1st internal reflection side is formed of the interface 
between the 1st ingredient and the 2nd ingredient. As for a structure base, the light transmission field 
of the 2nd field is specified between structure bases including a light absorption ingredient. The 1st 
internal reflection side forms the reflective configuration unit which distributes light asymmetrically 
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through each light transmission field. The 1st reflector forms the field arranged at at least two 

include angles to the 1st optical axis. 

[0006] 

In another concrete operation gestalt, the 1st layer has the field where the 1st and the 2nd counter, 
and the 1st optical axis perpendicular to the 1st field including the 1st layer in which an optical 
distribution film is formed from the 1st ingredient which has the 1st refractive index. The 1st layer 
contains the structure formed from the 2nd ingredient which has the 2nd refractive index smaller 
than the 1st refractive index. The structure has the base equipped with one or more side attachment 
walls which extend toward the 1st field in the 2nd field. The 1st internal reflection side is formed of 
the interface between the 1st ingredient and the 2nd ingredient. As for a structure base, the light 
transmission field of the 2nd field is demarcated between structure bases including a light absorption 
ingredient. The 1st internal reflection side forms the reflective configuration unit which distributes 
light asymmetrically through each light transmission field. Since light is reflected in the direction 
selected in the dispersion surface, the 1 st reflector is arranged. 
[0007] 

In another concrete operation gestalt, the 1st layer has the field where the 1st and the 2nd counter, 
and the 1st optical axis perpendicular to the 1st field including the 1st layer in which an optical 
distribution film is formed from the 1st ingredient which has the 1st refractive index. The 1st layer 
contains the structure formed from the 2nd ingredient which has the 2nd refractive index smaller 
than the 1st refractive index. The structure has the base equipped with one or more side attachment 
walls which extend toward the 1st field in the 2nd field. The 1st internal reflection side is formed of 
the interface between the 1st ingredient and the 2nd ingredient. As for a structure base, the light 
transmission field of the 2nd field is specified between structure bases including a light absorption 
ingredient. The 1st reflector forms the field arranged at two or more include angles to an optical axis. 
All the light reflected by the 1st anti-slant face is reflected by the insulation- insulation interface. 
[0008] 

In another concrete operation gestalt, the film for tooth-back projection screens contains the substrate 
layer which has the 1st substrate stratification plane. The structure formed from the 1st ingredient 
equipped with the 1st refractive index is arranged with the structure base on the 1st substrate 
stratification plane. The side attachment wall of the structure extends in the direction which separates 
from a substrate. A structure base is formed from a light absorption ingredient. A clear field is 
specified to the 1st substrate stratification plane between structure bases. The up layer formed from 
the 2nd ingredient which has the 2nd larger refractive index than the 1st refractive index is arranged 
above the clear field of the structure and the 1st substrate stratification plane. In the case of the light 
substantially spread [ inside an up layer ] to a substrate in the perpendicular direction to the substrate, 
the interface between an up layer and a side attachment wall forms an internal reflection side. 
[0009] 

In another concrete operation gestalt, the optical diffusion film for tooth-back projection screens 
contains the 1st layer formed from the 1st ingredient which has the 1st refractive index and has the 
field where the 1st and the 2nd counter, and an optical axis perpendicular to the 1st field. The 1st 
layer contains the structure formed from the 2nd ingredient which has the 2nd refractive index 
smaller than the 1st refractive index. The structure has the base equipped with one or more side 
attachment walls which extend toward the 1st field in the 2nd field, in order to specify the 1st 
reflector. As for a structure base, the light transmission field of the 2nd field is specified between 
structure bases including a light absorption ingredient. It is arranged in order that a bulk diffuser may 
distribute the light which passes through the light transmission field of the 2nd field. 
[0010] 

In another concrete operation gestalt, the 1st layer has the field where the 1st and the 2nd counter, 
and the 1st optical axis perpendicular to the 1st field including the 1st layer in which the optical 
distribution film for tooth-back projection screens is formed from the 1st ingredient which has the 
1st refractive index. The structure has the base equipped with at least two side attachment walls 
which extend toward the 1st field in the 2nd field including the structure formed from the 2nd 
ingredient which has the 2nd refractive index with the 1st layer smaller than the 1st refractive index. 
An internal reflection side is formed of the interface between the 1 st ingredient and the 2nd 
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ingredient. As for a structure base, the light transmission field of the 2nd field is specified between 
structure bases including a light absorption ingredient. At least one structure has at least one of two 
side attachment walls arranged at the include angle selected from the image light source positioned 
on the 1st optical axis in parallel with the emission light which passes a film. 
[0011] 

In another concrete operation gestalt of an optical distribution film, a film contains the first film 
which has the field where the 1st and the 2nd counter. The 1st film has the 1st refractive index of 
refractive-index within the limits of ** a 1st. The 1st film contains the structure formed from the 
structure ingredient which has the 2nd refractive index smaller than the 1st refractive-index range. 
The structure has the base equipped with at least one or more side attachment walls which extend 
toward the 1st field in the 2nd field. The 1st internal reflection side is formed of the interface 
between a structure ingredient and the ingredient of the 1st film. As for a structure base, the light 
transmission field of the 2nd field is specified between structure bases including a light absorption 
ingredient. The 1st refractive index of the 1st film contiguous to the 1st field differs from the 1st 
refractive index of the 1st film contiguous to the 2nd field. 
[0012] 

In another concrete operation gestalt, the 1st layer has the field where the 1st and the 2nd counter, 
and the 1st optical axis perpendicular to the 1st field including the 1st layer in which an optical 
distribution film is formed from the 1st ingredient which has the 1st refractive index. The 1st layer 
contains the structure formed from the 2nd ingredient which has the 2nd refractive index smaller 
than the 1st refractive index. The structure has the base equipped with one or more side attachment 
walls which extend toward the 1st field in the 2nd field. Metallic coating is arranged at some side 
attachment walls [ at least ] between the 1st ingredient and the 2nd ingredient, in order to form the 
1st reflector. As for a structure base, the light transmission field of the 2nd field is specified between 
structure bases including a light absorption ingredient. The 1st reflector forms the reflective 
configuration unit which distributes asymmetrically the light passing through each light transmission 
field. A bulk diffuser is arranged inside the 1st ingredient, in order to distribute the light which 
passes through the light transmission field of the 2nd field. 
[0013] 

Including the concrete approach for manufacturing an optical film carrying out casting hardening of 
the structure on a substrate, the structure is formed from the 1st ingredient which has the 1st 
refractive index, it has a light absorption base on a substrate, and an open substrate field is specified 
between the structures adjoined on a substrate. It includes that this approach finishes the structure 
and an open substrate field again with the 2nd ingredient which has the 2nd larger refractive index 
than the 1st refractive index in order to form a reflector in the interface between the 1st ingredient 
and the 2nd ingredient. A reflector is arranged so that the light spread through the 2nd ingredient 
substrate may be substantially reflected in the parallel direction toward an open substrate field at the 
optical axis of a film. 
[0014] 

The another concrete approach of forming an optical film forms a groove on the 1st [ of the film of 
the 1st ingredient ] field which has the 1st refractive index, and includes having the open field of the 
1st field between grooves. It includes this approach forming a light-scattering object on the open 
field of the 1st field, filling a groove with the 2nd ingredient which has the 2nd refractive index 
smaller than the 1st refractive index again, and making it the 2nd charge of an absorber absorb it 
optically. 

[° 015 J . . , - c 

Including the another concrete approach of forming an optical film carrying out casting hardening of 

the structure on a substrate, the structure is formed from the 1st ingredient which has the 1st 

refractive index, it has a light absorption base on a substrate, and an open substrate field is specified 

between the structures adjoined on a substrate. This approach includes arranging a metal layer and 

finishing a metal layer and an open substrate field with the 2nd ingredient in a part of [ at least ] 

information on the structure again, in order to form a reflector. A reflector is arranged so that the 

light spread through the 2nd ingredient substrate may be substantially reflected in the parallel 

direction toward an open substrate field at the optical axis of a film. 
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[0016] 

The above-mentioned outline of this invention tends to explain the operation gestalt this invention 
was indicated to be, respectively, or no mounting. The drawing and the detailed explanation which 
are treated still more concretely illustrate these operation gestalten. 

It is thought that this invention will more fully be understood if the following detailed explanation is 
taken into consideration for various operation gestalten of this invention in relation to an attached 
drawing. 

This invention is correctable to various corrections and another gestalt, the detail is shown by 
example of a drawing, and it is surmised that it is explained to a detail. However, please understand 
that it is not what means that this invention is limited by the explained concrete operation gestalt. It 
has the intention of covering all correction objects, an equivalent, and an alternative, without 
deviating from the pneuma and the range of this invention as the attached claim, not to mention it, 
defines. 
[0017] 

Detailed explanation Generally, this invention is applicable to various different screen assemblies, 
and suitable for the screen assembly specifically used for a tooth-back projection system. In a detail, 
the location of this invention which an observer is likely to require most is useful for the application 
which is common knowledge, and in case this invention points to the light from all the parts of a 
screen in the location in which an observer is likely to be present most, since the uniformity of the 
brightness of the other side of a screen is increased, it is useful. 
[0018] 

The tooth-back projection display 100 is explained with reference to drawing 1 and drawing 2. A 
display contains the image projector 102 which projects an image on the tooth back of a screen 104. 
Since an image is penetrated by the screen 104, the observer 106 located in the fixed point of the 
other side of a screen 104 can see the image projected through a screen 104. The tooth-back 
projection displays 100 may be one or more sets of one or more sets of tooth-back projection 
television, and tooth-back projection computer screens, and other tooth-back projection display units 
of arbitration. 
[0019] 

According to 1 operation gestalt of this invention, in order to project an image on the tooth back of 
the screen assembly 104, the image projectors 102, such as a liquid crystal display mold light 
projector or an image projector of arbitration suitable type [ other ], can be used for the tooth-back 
projection display 100. Size even with a comparatively small data monitor to various large-sized 
screen television and video walls is possible for a tooth-back projection display. Various projection 
systems which are indicated by the Europe patent application No. 783133 entitled "Projecting 
Images (projection image)" again may depend for the projection display 100 on the image projection 
path turned up inside the case. In addition, the contents of the patent concerned shall be quoted by 
this application specification by reference. It is thought that such a system can obtain profits 
especially by use of various screen assemblies explained on the following this application 
specifications so that clearly from the following details. 
[0020] 

Then, various characteristics of screen are further explained to a detail. The one important 
characteristic of screen is gain. The gain of a screen expresses the brightness of a screen as a 
function of a viewing angle. Gain is proofread using the lambert reflector which generally has the 
gain standard [ ideal ] for lambert set as 1 to all include angles. The peak gain of a screen (screen 
component) is equivalent to the highest gain at a certain include angle. For example, in the case of 
the light which generally penetrates a screen at the include angle which accomplishes a 
perpendicular to a screen side, the peak gain of the bulk difflxser screen irradiated from back by 
vertical incidence is observed. 
[0021] 

Another, important characteristic of screen is a viewing angle. The viewing angle of a screen is the 
include angle at which the gain of a screen fell to the one half of peak gain, as used on this 
application specifications. In various conditions, a viewing angle corresponds to the difference of the 
include angle of the maximum brightness, and the include angle to which the brightness of a 
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transparency image fell even in the one half of the maximum brightness of a screen. Generally, in the 
case of the light penetrated in the direction perpendicular to a screen side, the maximum brightness is 
produced. 
[0022] 

The specific application of a tooth-back projection system determines a desired viewing angle. 
Generally by pointing to light to the field in which the observer is likely to be located most, it is 
advantageous to control include-angle dependence of the brightness of a screen. For example, when 
a tooth-back projection display is a data monitor, generally, an observer is located in the center to a 
screen, and is located in the range of about 1-3 feet from a screen. Although an observer's eye can be 
positioned on the vertical line to the center of a screen, generally an observer does not look at a 
screen from the other side 1 of a screen, or the distance of about 2 feet. Furthermore, it is thought 
desirable to reduce the brightness which comes out of a screen at the include angle of 30 degrees or 
more as opposed to the perpendicular of a screen from the reason of privacy or safety. It is in the 
location distant from the shaft of a screen by this, and those who probably do not have the authority 
to see the contents of the screen reduce possibility of reading the information on a screen. 
[0023] 

Another application about a tooth-back projection screen is in home television systems, and since it 
is common to sit on locations other than the linear location ahead of a television screen as for an 
observer, generally it is desirable to point to include-angle dependence of the brightness of the screen 
covering a big level include angle. On the other hand, since [ of a screen ] there is almost no top or 
observer who watches a television screen from a lower location far, generally it is far desirable to 
reduce the viewing angles of the screen in a perpendicular direction. Therefore, generally the 
horizontal twist of the desirable viewing angle in the case of television is also perpendicularly small. 
As for perpendicular emission of the light from a television screen, for a fixed application, it may be 
desirable to incline downward to the perpendicular from a television screen. This considers the 
observer who is watching television from the floor. It is not so important to deflect light from a 
television screen above in such an example, since the time amount of the die length of arbitration and 
standing and watching television generally do not have an observer. 
[0024] 

The important property of a screen is the capacity that the color which is not desirable, or the speckle 
effectiveness can be split. On a certain kind of screen, a color may be observed as a pattern with the 
irregular spot of the shape of a pixel of a different color on a screen. Such a color artifact is produced 
from wavelength dependence effects, such as dispersion which is scattered about at the direction 
where different wavelength generally differs, or different effectiveness. As a result of a wavelength 
dependence effect, a different color is separated physically, and it is observed by the observer side of 
a projection screen, and comes to get. Especially the diffusing surface of a luster less finished surface 
etc. tends to receive the problem of a speckle and a color. 
[0025] 

When a tooth-back projection display is used for the application which needs still higher resolution, 
for example, a high definition television, the resolution obtained by the tooth-back projection screen 
becomes still more important. The resolution of a screen is defined as a scale of very detailed details 
discriminable in the image projected on a screen generally. 
[0026] 

Here, considering the example of drawing 2 A, the screen assembly 124 points to the image light 110 
generated by the image projector 102. The screen assembly 124 contains the layer from which the 
plurality for controlling the image generally looked at by observers including the glass plate 136 for 
forming a dispersion layer 134 and a supporter differs. A dispersion layer 134 distributes or diffuses 
the light which passes the specific point of a screen in a cone angle, and the observer by the side of a 
distant place enables it to detect the image light from the specific point from a screen. Generally, a 
dispersion layer 134 should distribute the light from all the points of the other side of a screen, and it 
should fully understand it that an observer enables it to see the whole image projected by the image 
projector 102 on the screen assembly 124. 
[0027] 

On this application specifications, the becoming word "to distribute" is used in order to point out 
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other methods of coping with the arbitration which generates a viewing angle in the process of the 
arbitration to which the direction of image light is changed, for example, dispersion, diffusion, 
refraction, reflection, or the one or more directions. When using this word, a wavelength dependence 
property is not necessarily surely included. "Distributed include angle" The light of the becoming 
word is distribution, for example, the include angle scattered about, refracted or reflected, to the 
direction of incidence. When using a bulk diffuser, distribution may be symmetric property or 
isotropy, as generally obtained. Moreover, when it differs from the viewing angle which can set the 
viewing angle in a perpendicular direction horizontally for example, distribution may be asymmetry 
or anisotropy. A "dispersion surface" points out the geometric field of distribution. For example, the 
light horizontally distributed with a film may point out distributing in the direction parallel to the 
inside of a horizontal dispersion side, or a horizontal dispersion side. 
[0028] 

The beam of light on the shaft of light 1 12 is distributed by the dispersion layer 134 in order to form 
viewing- angle 2theta. The beam of light 110 besides the shaft from the image projector 102 
irradiates the edge of the screen assembly 124, and only the include angle alpha is isolated from the 
beam of light 1 12 on a shaft. When the beam of light 110 besides a shaft passes a dispersion layer, 
only **theta f is distributed focusing on the beam of light 111 such whose a beam of light is an 
include angle alpha to the perpendicular of a screen. In order to depend for the property of a 
dispersion event on other optical properties of a tooth-back projection screen, even if include-angle 
theta 1 is equal to an include angle theta, it does not need to be equal. 
[0029] 

Another screen assembly 104 is shown in drawing 2 B, and before incidence of the light 110 from 
the image projector 102 is carried out to a dispersion layer 1 14, it is made into a parallel ray with 
Fresnel lens 1 13. A dispersion layer 1 14 is supported on the supporters 116 who may be glass 
screens. In this case, the distributed light which penetrates the edge of a screen 104 is distributed 
focusing on the beam of light 115 perpendicular to a screen. One advantage of an assembly 104 in 
which it is superior from the screen assembly 124 which is not equipped with the Fresnel lens is that 
the include angle which must distribute the light from the edge of a screen becomes small, in order to 
make the observer on a shaft detect. If an include angle increases, in order that the luminous intensity 
distributed may generally decrease, as for the image looked at by the observer with the screen 
assembly 104 which has a Fresnel lens, generally, reinforcement looks strongly to homogeneity 
further from the screen when not using a Fresnel lens. 
[0030] 

An example of the gain characteristics of the request in the case of a television screen is shown in 
drawing 3 . This drawing shows two curves 302,304 which relate gain with the viewing angle theta 
so that it may be obtained in the case of the screen used on television. The curve 302 with wider 
width of face shows Gain G as a function of an include angle theta which can be set horizontally. In 
other words, the curve 302 shows the brightness of the screen recognized by the observer, when 
moving so that an observer may separate from a screen to a side direction. Level viewing-angle 
thetaH is an include angle to which the light distributed horizontally falls to the one half of the 
maximum brightness. 
[0031] 

The curve 304 with narrower width of face shows the dependency of gain as a function of the 
include angle to the screen seen perpendicularly. As mentioned above, in order not to make useless 
light which illuminates a floor and head lining by other approaches for a television application, 
generally it is desirable to point to the image from a screen perpendicularly at an angle of the 
comparatively narrow range. By doing in this way, the brightness of the screen recognized by the 
observer located in an expected observation field increases. Optical reinforcement is an include angle 
which is 1/2 of the maximum reinforcement, and perpendicular viewing-angle thetaV has it. 
[ smaller than level viewing-angle thetaH ] 
[0032] 

Therefore, in order to form different perpendicular viewing-angle thetaV from level viewing-angle 
thetaH, it should be understood enough that there are two or more applications related with the tooth- 
back projection display screen whose distribution is asymmetry. Moreover, the viewing angle in an 
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one direction, for example, a perpendicular direction, does not need to be symmetrical centering on 
the shaft which passes along a screen. For example, increase of the include angle above the shaft of a 
screen may decrease the gain in a perpendicular direction rapidly from the case where the include 
angle below the shaft of a screen decreases. Although it is the peak gain at theta= 0 degree as the 
curve 306 is shown, the lower part is emitting much light from the upper part. 
[0033] 

The scale with important screen performance is contrast. Generally contrast is the ratio of the 
brightness of the white image projected to the brightness of the black image projected. The number 
of contrast of a figure is influenced by the light source and the image optical element about the 
function. If the brightness of a screen increases, there will be an inclination for a contrast ratio to 
increase and the black image projected will become still blacker. With an example, contrast may be 
measured about the dynamic range of a system. A dynamic range is the measured value of a contrast 
ratio in case there is no ambient light. When a projection display has ambient light and it is used, a 
part of ambient light may be reflected from a screen. Generally the reflected light contains both a 
specular reflection component and a diffusion component. Circumference reflection tends to degrade 
screen contrast. Therefore, it is influenced by the capacity for a contrast ratio to also absorb the 
ambient light of a screen, when a screen has ambient light and it is used. Especially the thing for 
which the amount of the circumference reflection from a screen is reduced is desirable. Therefore, 
the amount of a circumference reflection factor offers another useful scale of screen performance. 
[0034] 

The one coping-with method which distributes the light which is explained to U.S. Pat. No. 
5,768,014 and shown in drawing 4 A is using the monolayer screen 400 which has front Fresnel lens 
402 for the incidence side which receives light from the image light source. Two or more refraction 
prism 404 is formed in the injection side 406 of a screen. Prism 404 is formed as isosceles triangle 
prism, and the base constitutes the same flat surface as the injection side 406. The refractive index of 
prism 404 is smaller than the refractive index of the surrounding bulk material 408. The charge of an 
absorber in prism 404 absorbs the light of the arbitration which enters into prism 404. Prism 404 is 
arranged at a layer 410,412,414 and the location of prism 404 is alternately arranged between each 
class. The clear part 416 of the injection side 406 between prism 404 is formed in respect of [ which 
acts as field scatterer / detailed ] lusterless. 
[0035] 

An operation of a screen 400 is explained with reference to drawing 4 B which shows the cross 
section of a screen 400. Incidence of the light 420 from the image light source is carried out to 
Fresnel lens 402, and it makes light a parallel ray along the propagation direction. Next, light spreads 
toward the injection side 406. A part of light is intercepted in the interface 422 between prism 404 
and a bulk material 408. The difference of the include angle theta of the top-most vertices of prism, 
and the refractive index of prism 404 and the refractive index of a bulk material is chosen so that 
light may carry out total internal reflection toward the clear part 416 of the injection side 406 in the 
prism interface 422. Light is spread through the injection side 406 to a vertical plane at a fixed 
include angle, and produces dispersion in part according to a detailed lusterless side. Direct 
incidence of a part of light parallel-ray-ized with Fresnel lens 402 is carried out to the clear part 416, 
and it is spread out of a screen 400 in the rectangular direction on the real target shown with a beam 
of light 424. Therefore, since the total internal reflection by prism 404 distributes a horizontal light, 
it is used by it, and a detailed lusterless side produces isotropic dispersion in a perpendicular 
direction and horizontal both. The base of prism 404 prepares a light absorption ingredient in the 
screen of a screen 400. Contrast is formed in a screen by absorption of the ambient light by the prism 
base. 
[0036] 

Two or more problems related with a screen 400 still remain in U.S. Pat. No. 5,768,014 in the 
untouched state. One trouble is use of field scatterer. When there is no isotropic dispersion in the 
injection side of a screen 400, only by light's meeting in the three different directions by which label 
attachment was carried out with A, B, and C, it is emitted. Consequently, there are three peaks in the 
horizontal gain of a screen 400, one peak is 0 degree (direction A), and two another peaks are located 
in the symmetry focusing on a central peak (it corresponds in the directions B and C). In order to 
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form a comparatively smooth level gain curve and for gain distribution not to be governed by three 
peaks, it must be scattered about in large quantities in respect of [ detailed ] lusterless. That is, 
detailed lusterless sides must be scattered about in light at a comparatively big include angle. 
However, if field scatterer and the field scatterer which produces dispersion advanced enough 
especially are used in order to form a perpendicular viewing angle and to smooth level gain 
distribution, the problem of a speckle and a color will arise in a display image. The speckle produced 
from field scatterer can be reduced by increasing extent of dispersion given with scatterer. However, 
the requirement which increases dispersion of light in order to reduce a speckle has a possibility of 
going to hard flow, with the amount of dispersion required in order to form a desired level viewing 
angle and a desired perpendicular viewing angle. 
[0037] 

Another fault about use of field scatterer is sacrificing a dispersion property, when the laminating of 
the film is carried out to another film. The effectiveness of a laminating is reducing the difference of 
the refractive index produced when light's injects from a high refraction ingredient, and dispersion 
also decreases. When it is the only device for field scatterer to smooth level gain distribution in a 
film, this can become important especially. Therefore, there is a possibility of limiting the range of 
the engine performance of a screen by use of a detailed lusterless side. 
[0038] 

Another trouble about a screen 400 is that there is a possibility that the permeability of a film may 
fall, when internal reflection of the light is carried out 2 times or more. Therefore, spacing of the 
adjoining prism which realizes the maximum permeability is fully so large that light is not reflected 
by two or more prism. Therefore, spacing of prism is decided by the required viewing angle for the 
maximum permeability. When a bigger level viewing angle is required, spacing between prism 
increases. However, when spacing between prism increases, the ratio of the black field on a screen 
decreases and screen contrast deteriorates. Therefore, screen contrast is influenced by the 
permeability or viewing angle of a screen. 
[0039] 

Since another trouble about a screen 400 has the complicated manufacture approach of a film, it is 

becoming the cause by which manufacture cost increases. 

[0040] 

The important advantage of this invention is reducing the dependency of the film to use of field 
scatterer. Consequently, a different viewing angle can be decided in horizontal and a perpendicular 
direction, without having a bad influence on other properties of a film, since this invention can be 
used in order to reduce substantially the non-uniformity of the gain distribution produced from 
internal reflection. Furthermore, screen contrast can be increased, without being restricted to a 
viewing angle or screen permeability, since the limit in screen contrast can be reduced. The 
operation gestalt of this invention is a screen arranged in order to reduce the big peak in a gain curve 
which the internal reflection side mentioned above about the screen 400 (i.e., in order to reduce the 
non-uniformity in gain distribution). By this invention, a designer can choose reflection of the image 
light in a different direction in a dispersion surface. 
[0041] 

One concrete operation gestalt of this invention is shown in drawing 5 A. A film 500 contains the 
substrate layer 502 which absorbs light and has the structure 504 of the triangle which is a 
comparatively low refractive index in one field. The structure is separated by the clear field 508 in 
the base. The layer 506 of a high refractive-index ingredient laps on the structure 504, and fills the 
space between the adjacency structure objects 504. The high refractive-index layer 506 may add a 
diffuser particle, in order to act as a bulk diffuser. A bulk diffuser does not wear the same problem as 
the detailed lusterless side mentioned above. The problem of a speckle is reduced in order that a bulk 
diffuser may sever the coherence of the light which passes a screen in the first place. The problem of 
a color is reduced by it in order that two or more dispersion events may tend to level the wavelength 
dependency of a dispersion event to the second. The laminating of the bulk diffuser can be carried 
out to other layers the third, without having a bad influence on the optical distribution property. 
[0042] 

The structure 504 may be arranged at the checker of the film similar to the pattern which was formed 
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as the short structure, for example, was indicated to be drawing 4 A. The structure may be formed as 
the two-dimensional structure which has the reflector arranged so that it may be formed as a rib 
which extends again covering the whole width of face of a film substantially or light may be 
reflected in the direction parallel to two or more dispersion surfaces. 
[0043] 

Another screen layer 520 of a type is shown in drawing 5 B. Here, a substrate 502 and the structure 
504 are the same as that of the 1st dispersion layer 500. The layer 522 of a bulk diffiiser is on the 
clear field 508, and is arranged at the pars basilaris ossis occipitalis of the trough between the 
structures 504. The upper layer 524 of a high refractive-index ingredient is arranged on the structure 
504 and the bulk diffuser layer 522. In another operation gestalt (not shown), the consistency of a 
diffusion particle may be gradually changed so that the part near the upper part of the structure may 
have small diffusion and, as for the part near a structure base, diffusion may become large. 
Moreover, the consistency of a diffusion particle may be gradually changed so that the part near the 
upper part of the structure may have large diffusion and, as for the part near a structure base, 
diffusion may become small. 
[0044] 

In order to manufacture goods as shown in drawing 5 C, the dispersion layer 500 was manufactured 
by using the casting hardening method and forming the structure 504 in the whole polycarbonate 
substrate film (DE 6-2 manufactured by Bayer) as the structure on a rib. The structure 504 was 
formed from the ultraviolet curing urethane- aery late resin (photomer 6010) hardened to the 
refractive index 1 .5 1 [ about ]. Resin was mixed with carbon black to the level of about 1 500 ppm by 
weight. The structure was formed in the pitch of about 100 micrometers, the base of each structure 
604 was 80 micrometers in width of face, and the clear field 608 was 20 micrometers in width of 
face. The vertical angle which is common knowledge also as an endocy st angle of each structure 604 
was 30 degrees, and height was about 150 micrometers. 
[0045] 

The high refractive-index layer 506 was formed of flattening which uses bead addition resin. Resin 
was the ultraviolet-rays hardenability bromination acrylate compound of the hardening refractive 
index 1.59, and in order to form isotropic diffusion, it added the acrylate-polystyrene bead. The 
diameter of an average bead was about 5 micrometers, and the refractive index of a bead was 1.54. 
The separator has been arranged in the location proper during flattening and hardening. Final goods 
were as the dispersion layer 500 shown in drawing 5 A. It was used in order that 0%, 3%, 7%, and 
15% of different bead addition level might consider isotropic dispersion of a different amount by 
weight. 
[0046] 

Since the include angle which carries out incidence to an interface is larger than critical angle thetac, 
internal reflection of most is carried out for the light which carries out incidence to the interface of 
the high refractive-index layer 506 and the structure 504. A critical angle is given by thetac=sin -1 
(nl/nH), and the refractive index of the structure 504 and nH of nl are the refractive indexes of the 
high refractive-index layer 506 among a formula. However, a part of absorption particle may exist in 
the interface of the structure 504 and the high refractive-index layer 506, and total internal reflection 
is prevented from arising. Therefore, although total internal reflection of the great portion of light 
which carries out incidence to the interface of the structure 504 and the high refractive-index layer 
506 can be carried out, total internal reflection of few parts of light may not be carried out, but they 
may be reflected or absorbed partially. The light reflected from an interface means that internal 
reflection is carried out. Internal reflection produces most from the interface between two dielectric 
materials. 
[0047] 

The horizontal and perpendicular gain of the optical dispersion layer 500 are shown to drawing 6 A 
and drawing 6 B by vertical incidence about the light which carries out incidence to the plane of 
incidence of the optical dispersion layer 500 and which was made parallel, respectively. In drawing 6 
A, the upside curve 602,604 shows horizontal gain in case bead addition is 0%. Other curves 
606,608,610 show level gain in case ** bead addition is 3%, 7%, and 15%, respectively. It turns out 
that gain is decreasing at about 20 degrees about all the values of isotropic dispersion, and there are 
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peaks other than a center at about 40 degrees. Such a peak is a light in which internal reflection is 
carried out by the structure 504, and is produced by the light corresponding to the light emitted in the 
direction "B" shown in drawing 4 B. Especially notably and generally peaks other than reduction and 
a center are harmful to an operation of a screen, when there are few bead additions. Generally, liking 
of an observer is decreasing continuously rather than going up again as an include angle increases, 
after decreasing to a low value, when a viewing angle increases from a vertical-incidence display 
about the brightness of a screen. Moreover, it turned out that it is seldom influenced that bead 
addition should boil comparatively the amount of the light penetrated by the dispersion layer 600. 
The permeability of less than 10% and 15% addition of the permeability of 0% addition was 10% or 
more. 
[0048] 

The set point to which a perpendicular gain curve is equivalent is shown in drawing 6 B, and curves 
622 and 624,626,628,630 correspond to the level gain curves 602 and 604,606,608,610, respectively. 
When the amount of isotropic dispersion increases, perpendicular gain decreases and a perpendicular 
viewing angle increases. As the result, when a level gain curve is the smoothest, a perpendicular 
viewing angle is in the highest location. A dispersion layer 500 should fully understand wearing a 
problem similar to a screen 400 in that high extent needs isotropic to be scattered about in order to 
guarantee that level gain is smooth. However, a laminating can be carried out to another layer, 
without this operation gestalt's having the advantage of decreasing a speckle and color separation 
compared with a screen 400, and having a bad influence on a light-scattering property, in order that 
this screen may use not field dispersion but bulk diffusion. 
[0049] 

In order to reduce formation of peaks other than the reduction part in the gain of the screen using the 
internal reflection structure for distributing light, and a center, the various coping-with methods can 
be used. The part of these coping-with methods uses the reflective structure which offers the 
reflector put on two or more include angles to the shaft which passes a screen. For example, you may 
have the vertical angle from which the different structure differs, and the independent structure may 
be equipped with facet-like a reflector or the curved reflector. 
[0050] 

One concrete operation gestalt of the dispersion layer 700 of internal reflection is shown in drawing 
7 A. The light absorption structure 704 manufactured from a low refractive-index ingredient is 
arranged in the field of a substrate 702. Since distribution is produced perpendicularly, the structure 
704 may be finished in horizontal and the high refractive-index layer 706 which can add a diffusion 
bead. The open field 708 is placed between the bases of the structure 704. The internal reflection 
side 710 of the structure is not a straight line like the above-mentioned operation gestalt. Instead, the 
field 710 is curving. Consequently, the light in which disregards isotropic arbitrary distributions for 
the time being, and internal reflection is carried out by the structure 704 passes through the open 
field 708 in the range of a different direction. The operation gestalt and contrast which were 
illustrated by drawing 4 A are accomplished, the light by which internal reflection is carried out 
passes the clear part 416 which exists in the one direction, and this produces the peak of big gain 
other than a center. 
[0051] 

This is shown in drawing 7 B which shows the parallel light 712 included in the trough between the 
two adjoining structures 704. Although the structure side 710 of this example is a parabola 
configuration, the suitable curve of arbitration can be used for this field. It is reflected by the 
remarkable glancing angle, and the part of the light which carries out incidence to the upper part of 
the structure 704 is deflected by the include angle comparatively small next, and is injected from a 
substrate 702 at an include angle alpha 1. The field 710 near the base 714 of the structure 704 is put 
on a still bigger include angle to the direction of incident light other than the upper part of the 
structure 704, it is reflected at a bigger include angle and the light which carries out incidence to the 
field 710 near a base 714 next is injected from a substrate 702 by include- angle alpha2>alphal. 
Therefore, even if it is the case where direction nature powder, such as being based on a bulk 
diffuser, is not taken into consideration, internal reflection can be injected from a dispersion layer 
700 covering the include angle of the fixed range, and can reduce gain peaks other than a center. For 
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example, in order to distribute injection light further, direction nature powder, such as being based 
on the distributed bead arranged to the high refractive-index layer 706 interior, may be used. A 
curved surface 710 smooths peaks other than a center in order to distribute injection light covering 
the include angle of the fixed range, and extent of distribution required for a diffuser in order to 
eliminate a reduction part decreases. Therefore, there is almost no need at the sacrifice of the value 
of a perpendicular viewing angle. 
[0052] 

Another concrete operation gestalt is shown in drawing 8 A. Here, a dispersion layer 800 is formed 
from the internal reflection structure 804 which absorbs the light arranged in the field of a substrate 
802. The trough between the adjoining structures 804 is filled up with the high refractive-index 
ingredient 806, and the clear field 808 is placed between the bases 812 of the structure 804. The 
internal reflection side 810 of the structure 804 contains two or more the straight- line parts or facets 
which are placed at a mutually different include angle. In the illustrated concrete example, a field 
810 is formed from three straight- line parts 810a, 810b, and 810c. In the case of the part still nearer 
to a structure base, the incident angle of the light to the straight-line parts 810a, 810b, and 810c 
increases. Therefore, even if the light by which total internal reflection is carried out is the case 
where bulk diffusion or other isotropic distributions are not, it is injected from a substrate 802 
covering the include angle of the fixed range. Therefore, since the structure including the field 810 
which has a straight-line part may be formed covering the include angle of the fixed range so that 
light may be emitted horizontally, it can reduce the effect of both peaks other than the reduction part 
in level gain distribution, and a center. Therefore, since the requirement for producing isotropic 
distribution is eased with this operation gestalt, there is almost no need at the sacrifice of the value of 
a perpendicular viewing angle. 
[0053] 

In such a concrete operation gestalt and a similar operation gestalt, the include angle of each facet 
can be chosen so that it may inject from a high refractive-index ingredient at the include angle at 
which the light by which internal reflection is carried out, without deviating increases regular 
intervals or gradually. Furthermore, the die length of each facet may be chosen so that it may 
become small gradually about the increasing angle of emergence, or so that [ so that the amount of 
the light injected at a different include angle may be made equal, or ] it may have the property that 
others were chosen. When a suitable diffuser is formed between a base 812 or the high refractive- 
index ingredient 806 whole of this operation gestalt, the reduction part of gain distribution and peaks 
other than a center can be eliminated substantially. 
[0054] 

This is further illustrated by drawing 8 B which shows the reflectors 820a and 820b formed of the 
structure 810 which has two facets with a rough gestalt. Drawing shows the path taken with three 
beams of light 822,824,826 which carry out incidence in that it differs on reflector 820a and 820b. 
Each level range of Reflectors 820a and 820b is wl and w2, respectively. The value of wl and w2 
may be equal, or since it may be set up so that it may differ, each reflectors 820a and 820b intercept 
the incident light of a different amount. 
[0055] 

Incidence of the 1st beam of light 822 is carried out to the upper limit of upper part reflector 820a, 
and it passes through the inferior surface of tongue 828 of the high refractive-index ingredient 806 at 
an include angle beta 1. It is reflected in lower part reflector 820b from incidence and upper part 
reflector 820a in the part near the lower limit of upper part reflector 820a, and the 2nd beam of light 
824 passes through the inferior surface of tongue 828 of the high refractive-index ingredient 806 
from lower part reflector 820b. Light is injected at the larger include angle beta 2 than beta 1. Direct 
incidence of the 3rd beam of light 826 is carried out to lower part reflector 820b, and it is reflected 
so that it may inject through the inferior surface of tongue 828 of the high refractive-index ingredient 
806 at the larger include angle beta 3 than beta 3. 
[0056] 

The screen 800 which light does not deflect with a natural thing may be passed. Therefore, the film 
equipped with the structure which has only two facets forms the light injected in the four different 
directions, without taking into consideration the effect of a diffuser or scatterer. In order to reduce 
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peaks other than a shaft and to eliminate reduction in gain, a diffiiser or scatterer may be used so that 

light may be emitted to each of these directions. 

[0057] 

The important advantage produced according to the operation gestalt shown in drawing 7 A and 
drawing 8 A is that light connects a focus efficiently by the structure, consequently can make clear 
space between the adjoining structures small. Therefore, the black field on a screen increases at the 
same time it makes the clear field on a screen small. Therefore, the whole screen contrast can be 
increased, without reducing whole permeability or a whole viewing angle. 
[0058] 

The inclination of the structure needs to be the largest in the upper part of the structure, and does not 
need to be the smallest in the location near a structure base. Instead, in the case of a near structure 
side, it is small by the upper part of the structure, and, in the case of a near field, the include angle of 
the field of the structure to the inclination, i.e., the substrate, or structure base of the structure may be 
enlarged by the structure base. 
[0059] 

Another concrete operation gestalt is shown in drawing 9 , and much light absorption internal 
reflection structures 904 are formed on a substrate 902. The trough between the adjoining structures 
904 is filled up with the high refractive-index ingredient 906, and the clear field 908 is placed 
between the bases 912 of the structure 904. Although the structure may be the flat reflector 910, the 
field 910 may be curving or may contain the straight-line part again. In the case of the different 
structure, a different vertical angle is used. For example, all of a Structures [ 904a 904b, 904c, and 
904d ] vertical angle differ. The part of gain peaks other than a center and the reduction part of gain 
are influenced by the vertical angle of the internal reflection structure. Therefore, since the 
dispersion layer 900 is equipped with the structure 904 which has a different vertical angle, when 
isotropic distribution is disregarded, the light by which internal reflection is carried out is injected 
from a substrate 902 covering the direction of the fixed range. Thus, with this operation gestalt, the 
harmful effect of gain peaks other than a center and a reduction part can be reduced, and the 
requirement for producing isotropic distribution is eased. Therefore, there is almost no need at the 
sacrifice of the value of a perpendicular viewing angle. 
[0060] 

In order that the reflector of each structure 908 may offer only one include angle to incident light 
unlike the operation gestalt shown in drawing 7 A and drawing 8 A, light is injected from the 
structure only at one include angle. However, in order to manufacture the structure 908 so small 
enough that an observer's eye recognizes the light from as large enough a single pixel as a wrap for 
two or more structures which have a different vertical angle, a combination effect is injecting light 
from each pixel covering the include angle of the fixed range. 
[0061] 

When light passes through the interface between the high refractive-index layer 906 and a substrate 
902 according to the vertical angle which increased, only the distance from a structure base with a 
big light reflected in the upper part of the structure 904 will move. Therefore, it is desirable to 
choose the width of face d of the clear space 908 between 1 set of adjoining structures 904 so that it 
can pass without the light reflected from the upper part of the structure 908 carrying out 2nd 
reflection. Therefore, spacing between Structures 904c and 904d is chosen so that a beam of light 
914,916 can pass clear field 908a in the meantime. Since the incident angle to a reflector 910 is 
larger than the 1 st reflection, the 2nd rebound phenomenon from a reflector may be an include angle 
smaller than a critical angle, and since absorption loss is produced, the 2nd internal reflection has 
conceived the problem. Furthermore, when the diffusion particle is added by the high refractive- 
index ingredient layer 906, the 2nd internal reflection increases the path length of the high refractive- 
index ingredient layer 906 interior with a possibility of producing the further loss. 
[0062] 

On the other hand, when being arranged so that the structure may approach since the contrast of a 
screen is influenced by the small field of the absorption base on the screen of a screen, it can increase 
the contrast of a screen. Therefore, the pitch between the structures which adjoin according to the 
aspect ratio of the structure may be changed. Spacing between the structures may be made small at 
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the case of the those structures that have the aspect ratio which produces the light which crosses the 
clear field near a structure base, for example, the structure which has a smaller vertical angle. 
Moreover, when the aspect ratio of the structure produces the light which crosses a clear field further 
from a structure base, the structure which has a for example still bigger vertical angle may enlarge 
spacing between the structures. 
[0063] 

You may make it change between the structures which may choose spacing or the pitch between the 
structures so that uniformly, or are different. For example, in the case of the different structure, 
spacing between the structures may be irregular. The film with irregular spacing between the 
structures may choose a structure vertical angle according to irregular spacing, in order to optimize 
the light transmittance which passes a film. 
[0064] 

Since the pattern of the structure 904 is not a fixed period, it is thought that this operation gestalt is 
useful in order to ease a Moire fringe. A Moire fringe is an interference fringe produced as a result of 
the sampling frequency (screen pitch) which is under 2 double [ of the frequency (for example, pitch 
of the image equipment relevant to pixel size) of the pattern displayed ]. A sampling frequency 
(screen pitch) and a picture frequency are mutual very near cases, and, as a result, another 
mechanism which produces a Moire fringe produces a beat mutually. In order to eliminate a Moire 
fringe, one approach which make it hard to be visible [ in a Moire fringe ] at least is making the pitch 
of a screen small so that a screen frequency may become large far from a pixel frequency. Therefore, 
a Moire fringe can be eased, when choosing the period of structure spacing so that it may become 
smaller than the size of a pixel. Moreover, spacing of the different structure can differ for example, 
ease a Moire fringe, also when irregular. 
[0065] 

Another operation gestalt is shown in drawing 10 . A dispersion layer 1000 contains the internal 
reflection structure 1004 arranged on the field of a substrate 1002. The structure 1004 is formed from 
the ingredient of a comparatively low refractive index, and the layer 1006 of a comparatively high 
refractive index is filled up with the trough between the structures 1004. The base 1005 of each 
structure 1004 contains a light absorption ingredient, in order to strengthen the contrast formed of a 
dispersion layer 1000. The remaining part of each structure 1004 does not need to contain a light 
absorption ingredient. 
[0066] 

moreover, the shaft between the image light source and a screen — parallel — making — a sake or 
since it re-points to the light spread between the image light source and optical dispersion layer TO 
partially at least, the Fresnel lens for parallel-ray-izing light from the image light source may be 
prepared in the optical dispersion layer 1000. Although a Fresnel lens may be used for the 1st field, 
this coping-with method produces a problem which was described previously. 
[0067] 

Another coping-with method using a pad mold Fresnel lens is shown in drawing 10 . The pad mold 
Fresnel lens is further explained to the United States patent application number 09th for which it 
applied on January 13, 1999 / No. 229198 at the detail. The patent concerned shall be quoted by this 
application specification by reference. Substantially, parallel-ray-izing or since it enables it to re- 
direct, of the refraction in the injection side of a Fresnel lens, a pad mold Fresnel lens is formed from 
a comparatively high refractive-index ingredient, and it embeds light into a comparatively low 
refractive-index ingredient. Therefore, this operation gestalt contains the layer 1020 of the 
comparatively low refractive- index ingredient arranged above the high refractive-index layer 1006. 
Fresnel lens 1022 equipped with the field 1024 of the Fresnel lens embedded on the low refractive- 
index ingredient layer 1020 is arranged above the low refractive-index ingredient layer 1020. 
[0068] 

The Fresnel lens which has the 2nd field in air can be used about this invention. Generally such a 
Fresnel lens wears the problem of the ghost image produced from the reflection besides the shaft of 
light as explained to the United States patent application number 09th / No. 229198. A ghost image 
is absorbed as one concrete advantage offered by this invention may carry out incidence to the 
structure at an include angle with a ghost image light smaller than a critical angle besides a shaft and 
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it is shown in drawing 21 A in this case. In order to carry out incidence of the stray light 21 10 to the 
structure 2104 at an include angle smaller than a critical angle, it enters into the structure 2104 by 
which a part of light is absorbed. In order to show the path of the light to the inside of the structure 
2104, the structure 2104 gives the hidden line and is drawn. When another part of light 21 10 is 
absorbed, it may be reflected as a beam of light 2122, and incidence of a part of light 2110 may be 
further carried out to another structure 2104a. Therefore, this structure may be used in order that the 
incidence of a screen may absorb the stray light included in the sum. 
[0069] 

Another advantage is that can reflect a ghost image through plane of incidence from a screen, and a 
ghost image does not spread at all to an observer. This is shown in drawing 21 B, and since it points 
to the stray light 2120 so that it may separate from the two or more rotatory inversion putting and 
observer side of a screen between the two structures 2104, not spreading through the clear field 2108 
between the structures 2104 is shown. Therefore, also in order to re-point to the stray light included 
in the incidence side of a screen, it can have this structure and it can be. 
[0070] 

Therefore, this invention can be used in order to remove the ghost image produced by use of a 
Fresnel lens. Moreover, also when reducing the amount of the stray light spread from the incidence 
side of a screen to the observer side of a screen, it is thought that this invention is useful. 
[0071] 

It should fully understand that Fresnel lenses including both Fresnel lenses which has the 2nd field in 
the Fresnel lens of the 1st field and the 2nd field, a pad mold Fresnel lens, and air can be used about 
another operation gestalt indicated by this application specification. 
[0072] 

The reflective structure and the light absorption structure may be different geometrical patterns, and 
may be the configuration which distributes light in the two or more directions. It is the perspective 
view of the operation gestalt shown in the first place at drawing 6 A, and in order to clarify, the 
configuration shown in drawing 1 1 in the condition that there is no layer of a high refraction 
ingredient is considered. The structure 604 is the configuration which is arranged in parallel, forms a 
rib-like configuration and distributes light only in the x directions. For example, a beam of light 1 102 
passes a substrate, without deviating, and it is reflected from a field 610 and it spreads a beam of 
light 1 104 in a x-z flat surface about a direction component parallel to a x axis. 
[0073] 

The structure 604 does not need to be a straight line, and since it points to light towards desired, you 

may be curving. 

[0074] 

Another operation gestalt is shown in drawing 12 , and a substrate 1202 has the structure 1204 
arranged on one field 1206. Although the layer of a high refractive- index ingredient may be arranged 
above the structure 1 204 and a substrate, this is not shown in order to simplify explanation. The clear 
field 1208 is between the structures 1204, and the light reflected by the structure 1204 enters into a 
substrate 1202. As light is equipped with the x direction components and the direction component of 
y, respectively and it progresses, the structure 1 204 is the configuration which distributes light in two 
directions, i.e., a x-z flat surface, and a y-z flat surface. A beam of light 1210 enters into a substrate, 
without carrying out direct incidence to the clear field 1208, and reflecting in it. It is reflected from 
one of the fields 1216 which face in the x directions, and a beam of light 1212 is injected from a 
substrate 1202, is equipped with a direction component parallel to a x axis, and spreads it at a x-z flat 
surface. It is reflected from one of the fields 1218 which face in the direction of y, and a beam of 
light 1214 is injected from a substrate 1202, is equipped with a direction component parallel to the y- 
axis, and spreads it at a y-z flat surface. Therefore, the structure may be the configuration which is 
equipped with the reflector to which it points so that light may be reflected along both x directions 
and the direction of y. 
[0075] 

In order to form distribution of a different amount in x directions and the direction of y, the include 
angle of the field in one direction may differ from the include angle of the field in another direction. 
For example, the structure 1 104 may be a pyramid configuration and may be equipped with the 
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include angle of a setup which is different in order to distribute in x directions and the direction of y. 
This is shown in drawing 13 A and drawing 13 B. Drawing 13 A shows the sectional view of the 
dispersion layer 1200 parallel to a x axis. In order to ease the effect of peaks other than a center, and 
the reduction part of gain, the three structures 1204 can be equipped with different three vertical- 
angle thetalx, theta2x, and theta3x the same with having mentioned above about drawing 9 . 
Furthermore, the structure can be equipped with a different vertical angle in order to distribute light 
in the direction of y. Drawing 13 B shows the sectional view of the dispersion layer 1200 parallel to 
the y-axis. The structure 1204 can be equipped with vertical-angle thetaly, theta2y, theta3y, different 
theta4y, and different thetaSy in order to ease the effect of peaks other than a center, and the 
reduction part of gain. It is considered to fully be understood that you may have the curved reflector 
and the reflector which has a straight-line part in order that the structure 1204 may ease the effect of 
peaks other than a center and the reduction part of gain with a natural thing again. 
[0076] 

The structure 1204 of drawing 12 is arranged in order to form the clear field 1208 which has the 
"check" pattern of a stripe in x directions and the direction of y. The locations of the structure may 
differ and result in producing the pattern with which clear fields differ. For example, in drawing 14 , 
the structure 1404 is arranged on a substrate 1402 so that the angles of the base may contact. 
Consequently, the advantage of increasing the contrast of a screen can be offered, without producing 
the pattern of the clear field 1408 similar to a checker, and decreasing the throughput of the net of 
the light from the image light source. It should fully be understood that other spatial configurations 
of the structure may be used. 
[0077] 

It is considered to fully be understood that the two-dimensional structure of configurations other than 
the configuration shown in drawing 12 and drawing 14 may be used. For example, the structure may 
be formed so that it may have a rectangular base and the base of a useful configuration with other 4th 
page. Furthermore, the structure may be formed so that it may have the base which has the field of 
other numbers including 3, 5, and 6. 
[0078] 

Another operation gestalt of an optical dispersion layer is shown in drawing 15 . A dispersion layer 
1500 is formed from the light absorption structure and the internal reflection structure 1504 which 
are arranged on the field of a substrate 1502. The trough between the adjoining structures 1504 is 
filled up with the high refractive-index ingredient 1506, and the clear field 1508 is placed between 
the bases 1512 of the structure 1504. The internal reflection side 1510 of the structure 1504 may be a 
straight line. Covering of the high refractive-index ingredient 1506 contains the layers 1506a, 1506b, 
and 1506c of the refractive index which increases gradually. Layers 1506a, 1506b, and 1506c extend 
the reflected light from two or more directions, in order that they may act so that the light may 
connect a focus, can make small size of the clear field between the adjoining structures 1504, and 
increase screen contrast. 
[0079] 

The 1st beam of light 1514 is reflected from the reflector 1510 in 1st high refractive-index layer 
1506a. A beam of light 1514 is refracted in the direction parallel to the shaft 1520 of a screen, when 
entering from 1st high refractive-index layer 1506a into 2nd high refractive-index layer 1506b with a 
high refractive index. When entering into 3rd high refractive-index layer 1506c before the 1st beam 
of light 1514 enters into a substrate 1502, it is further refracted to the shaft 1520 of a screen. 
[0080] 

The 2nd beam of light 1516 is reflected from the reflector 1510 in 2nd high refractive-index layer 
1506b. A beam of light 1516 is refracted in the direction parallel to the shaft 1520 of a screen, when 
entering from 2nd high refractive-index layer 1506b into 3rd high refractive-index layer 1506c with 
a high refractive index. Next, the 2nd beam of light 1516 enters into a substrate 1502. 
[0081] 

Before it is reflected from the reflector 1510 in 3rd high refractive-index PEIYA 1506c and the 3rd 
beam of light 1518 goes into a substrate 1502, it is not further refracted within the high refractive- 
index layer 1506. Since the 3rd beam of light 1518 was not refracted within the high refractive-index 
layer 1506, it is injected from a substrate 1502 at an include angle higher than the 2nd beam of light 
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1516. Moreover, since refraction is smaller than the 1st beam of light 1514, the 2nd beam of light 
1516 is injected from a substrate at an include angle higher than the 1st beam of light 1514. 
[0082] 

Therefore, in order to extend the light reflected from the structure 1504 which has a linear reflector, 
the high refractive-index ingredient 1506 by which the laminating was carried out may be used. By 
doing in this way, the reduction parts of the gain peak outside a shaft and gain are eased. The high 
refractive-index ingredient by which the laminating was carried out may be used also about the 
reflective structure which has a facet and the curved reflector with a natural thing. Furthermore, 
since the effectiveness of the high refractive-index ingredient 1506 by which the laminating was 
carried out points to light to the shaft 1520 of a screen, it can make spacing of the structure base 
1512 small, and is accompanied by increase of screen contrast. 
[0083] 

When a refractive index decreases from the upper part to the lower part rather than decreases from 
the upper part to the lower part, the high refractive-index ingredient by which the laminating was 
carried out may be used. It is surmised that such a high refractive-index layer by which the 
laminating was carried out is effective in increasing the include-angle range of light reflected from a 
flat reflector again. However, since it is thought that it is necessary to extend to a distance further in 
order to avoid the 2nd reflection from the structure which the reflective structure adjoins since it is 
surmised that such a layer has the inclination not to connect a focus when light spreads, but to 
obscure the focus of light, contrast can be decreased. 
[0084] 

It should fully be understood that the high refractive-index ingredient which has the refractive index 
which changes from the upper part to the lower part gradually acts like the high refractive-index 
ingredient by which the laminating was carried out. Therefore, the high refractive-index ingredient 
with which the laminating of the film 1500 was carried out may replace by the high refractive-index 
layer which changes gradually. 
[0085] 

Field scatterer may be used for this invention in order to distribute light to a perpendicular dispersion 
surface, since it is especially useful in order to ease interdependence of a level viewing angle and a 
perpendicular viewing angle. An example is shown in drawing 1616 and the film 1600 with which 
the structure 1604 on an up substrate side has the substrate currently isolated by the clear field 1608 
is shown. The protective covering 1606 of a high refractive-index ingredient covers the structure 
1604 and the clear field 1608. When the difference of a refractive index is between protective 
covering 1606 and a substrate, the interface 1614 between the protective covering 1606 and the 
substrates 1602 in the clear field 1608 between the structure bases 1612 may be equipped with 
structure which are optically scattered about in the light which passes through the clear field 1608. 
For example, you may have the field asymmetrically scattered about in light, such as an interface 
which has the irregular lusterless side scattered about isotropic in light, micro structure, or minute 
holography. An example of the approach of forming field scatterer is forming the diffusing surface 
on a substrate 1602 before formation of the structure 1604. Next, when the structure 1604 is formed 
on a substrate 1602 so that it may have the refractive index of a substrate, and the refractive index 
adjusted strictly, scatterer is removed efficiently in the base of the structure 1604, and it is surmised 
by index matching that it leaves field scatterer only in the clear field 1608 between structure bases. 
The advantage of this coping-with method is that it is scattered about before the ambient light which 
carries out incidence to a substrate from an observer side carries out incidence to the absorption base 
1612. 
[0086] 

Another example using field scatterer is shown in drawing 17 , and the film 1700 which has the low 
refractive-index structure 1704 on the substrate 1702 equipped with the protective covering 1706 of 
the high refractive-index ingredient which covers the structure 1704 and the clear field 1708 between 
the structure bases 1712 is shown. The inferior surface of tongue 1714 of a substrate 1702 may be 
equipped with the field asymmetrically scattered about in light, such as a field which the inferior 
surface of tongue 1714 may be equipped with the irregular dull surface for which you may have the 
structure optically scattered about in the light injected from a substrate 1702, and which are scattered 
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about isotropic in light, or has microstructure or minute holography, for example. 
[0087] 

A concrete example of a microstructure side used in an open field is shown in drawing 22 . Here, the 
structure 2204 of the low refractive-index ingredient which absorbs light is arranged above a 
substrate 2202. The covering 2206 of a comparatively high refractive index has lapped on the open 
field 2208 between the structure 2204 and the structure 2204. Since the light which passes through 
an open field is refracted, the refraction structure 221 0 is arranged in the open field 2208 at a part for 
the upper part of a substrate 2202. The refraction structure 2210 may be the lenticular lens embedded 
at the substrate. The refraction structure 22 1 0 may be formed in two or more dispersion surfaces 
again as lens let which emits light. The lens let refraction structure 2210 can be used in order to 
distribute light to a perpendicular dispersion surface besides for emitting light in a horizontal 
dispersion side in the same direction as the reflective distribution produced from the structure 2204. 
[0088] 

Another operation gestalt of the optical dispersion layer 1 800 is shown in drawing 18 , and the 
configuration of the internal reflection structure changes as a function of the distance from the core 
of a screen. Here, it points to a source 1820 toward the optical dispersion layer 1800 which has two 
or more structures 1 804 of the low refractive- index ingredient embedded in image light in the layer 
1806 of a high refractive-index ingredient. The structure 1804 may contain the light absorption 
ingredient again, in order to form the contrast over a screen. 
[0089] 

The structure 1804 may be the configuration which eases emission of the light injected from a 
screen. The structure 1 804 may be formed as a rib and an offset mold pyramid, or you may form in a 
design symmetrical with the radiation direction like the ring centering on the center of a screen. 
[0090] 

In order that the light which carries out incidence to the structure 1 804 may receive total internal 
reflection, the difference of the refractive index between the structure 1804 and the high refractive- 
index layer 1806 is chosen so that it may be directed through the open space 1808 between the 
structures 1 804. In 1 operation gestalt explained about drawing 19 , the structure is set up so that 
include- angle thetaL may be 5 degrees about first transition 1804a. Through the high refractive- 
index layer 1806, trailing-edge 1804b may be set up so that in parallel only with the beam of light 
which passes through the upper part of the structure 1804. At this include angle, since there is no 
light by which internal reflection is carried out in the direction which separates from the center of a 
screen, the whole emission of the light from a screen is eased. 
[0091] 

In order to maintain high screen resolution, as for spacing of the structure 1804, it is desirable that it 
is smaller than screen pixel size. Since the field which absorbs further much light is established in 
the display side of a screen, screen contrast is increased by reducing all the fields of an open space 
1808. However, since the light reflected from first transition 1804a of the one structure 1804 may be 
reflected into trailing-edge 1804b of the adjoining structure 1804 when setting up the structure 1804 
so that too closely, loss of light arises. Therefore, offset relation between screen permeability and 
screen contrast is. 
[0092] 

The option of film manufacture of this invention is shown in relation to drawing 20 A - drawing 20 
C. In the first place, the film 2000 with a groove as shown in drawing 20 A is formed from the 
ingredient which has a comparatively high refractive index. A film 2000 may be formed using a 
casting hardening process. It may be heat curing or you may be photo-curing. The groove 2002 of 
the film 2000 bottom is separated by the flat field 2004, and is common knowledge also as a land. 
[0093] 

The flat field 2002 is covered with the layer of a diffuser 2006. The layer of a diffuser 2006 may be a 
bulk diffuser similar to the above, in order to manufacture the goods before finishing shown in 
drawing 20 B. For example, a diffuser 2006 can be covered on the flat field 2002 using presswork, 
such as lithography printing, Toppan Printing, or offset printing. 
[0094] 

In order to form the low refractive-index structure 2008 as shown in drawing 20 C, if a diffuser 2006 



http ://www4. ipdl.ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 



4/27/2006 



JP,2003-504691,A [DETAILED DESCRIPTION] 



Page 18 of 20 



is applied, generally a groove 2002 will once be filled up into a flat-surface chemically-modified 
degree with a comparatively low refractive-index ingredient. In order to form the thin land of a 
plantar-flexion chip box ingredient, it may leave the thin layer 2010 of the low refractive-index 
ingredient which added the charge of an absorber to the flat field 2004. 
[0095] ~ ' 

Another operation gestalt of the manufacture approach of a reflective distribution screen type film is 
shown in drawing 23 . The 1st step is forming two or more structures 2304 on a substrate 2302 using 
the casting hardening process mentioned above, in order to manufacture the film shown at step 1 . 
Next, the protective covering of a removable ingredient is applied above the structure 2304 and a 
substrate 2302. A removable ingredient may be another polymer removable by polymer or wet 
etchback, and laser ablation or which dry dirty approaches that were controlled, such as a 
photoresist. The example of the further etchback process for removing a polymer shall be explained 
by the United States patent application number 08th / No. 999,287, and the patent concerned shall be 
quoted by this application specification by reference. Next, in order to leave only a part 2310 to the 
pars basilaris ossis occipitalis of the trough between the adjoining structures 2304 which have 
covered the clear field 2308 as shown by steps 2 and 3, an ingredient removable by the controlled 
approach is removable. 
[0096] 

Subsequently, for example, metallic coating 2312 can be arranged above a film 2300 by vacuum 
plating. Metals may be other metals of the arbitration of a reflection property suitable for aluminum 
or a specific application. The produced film is shown by step 4. 
[0097] 

Next, for example, in a lift-off process, the ingredient 2310 in which the remaining removal is 
possible is removable. For example, when a removable ingredient is a photoresist, the remaining 
photoresist ****** can be removed in a sodium-hydroxide bath or injection. In the case of the 
ingredient which can remove other types, the remaining part 2310 is removable using a suitable 
solvent. Then, for example, the protection enveloping layer 2334 can be arranged using a flat-surface 
chemically-modified degree above the structure 2304 by which metallic coating was carried out, and 
the open field 2308. The completion film 2330 equipped with the metal part 2332 covered on the 
structure 2304 is shown in step 5. 
[0098] 

Metallic coating as shown in drawing 23 can be used also about any of other operation gestalten 
mentioned above. When applicable, the combination from which an operation gestalt differs is also 
possible. 
[0099] 

Although various examples were offered above, this invention is not necessarily limited to the 
property of the operation gestalt of instantiation. For example, although many operation gestalten 
were explained about the substrate layer, they do not have a substrate layer and can embed the 
internal reflection structure into a high refractive-index layer. On the other hand, an internal 
reflection dispersion layer may be only one of various layers used for a tooth-back projection screen. 
Furthermore, when you pass a film — light may be reflected from the 2nd structure ~ before 
reflecting light in the 2nd structure, for example from the 1st structure and passing through the clear 
field of a structure house, light should fully understand two things or more which may be reflected. 
When the difference of the refractive index between the structure and a high refractive-index layer is 
large enough, the 2nd reflection may be total internal reflection. Furthermore, when diffusion 
dispersion is carried out before especially light arrived at the interface, internal reflection may arise 
under at an angle of a critical angle in the interface between a high refractive-index ingredient and 
the structure. In such a case, it may be the case where total internal reflection does not arise even if, 
or the great portion of light may still be reflected. 
[0100] 

It should fully understand that it does not need to be formed so that the structure prepared in a film 
may be the same height. Moreover, in the external surface of an optical dispersion layer and/or a 
screen, it should fully understand that additional coating for the protection to the physical damage on 
hard coating, dirt prevention coating, etc. may be performed. Furthermore, in order to reduce 
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reflection loss, antireflection coating may be prepared outside. 
[0101] 

Furthermore, that a reflective distribution screen type film may be formed should fully understand to 
include various combination of the above-mentioned coping-with method. For example, an internal 
reflection screen may be formed using the facet- like structure which has spacing between the 
different structures between different adjoining structure pairs. Moreover, metal coating may be 
formed on the structure which has the curved reflector. 
[0102] 

As mentioned above, this invention is applicable to a display system as an optical distribution film. 
To be useful is especially considered by a tooth-back projection display and the screen. Therefore, it 
should not think that this invention is limited to an above-mentioned concrete example, but if all the 
modes of this invention are covered as rather indicated clearly by the attached claim, he should 
understand. The structure of a large number which can apply this invention besides various 
corrections and an equivalent process is considered to become clear easily by this contractor from 
what this invention defined about explanation of this application specification. The claim has the 
intention of covering such correction and equipment. 
[Brief Description of the Drawings] 
[Drawing 1] 

The tooth-back projection display is shown. 
[Drawing 2 A] 

The sectional view of the concrete operation gestalt of a tooth-back projection display is shown. 
[Drawing 2 B] 

The sectional view of the concrete operation gestalt of a tooth-back projection display is shown. 
[Drawing 3] 

The curve of the optical gain plotted to the viewing angle about a perpendicular include angle and a 
level include angle is shown. 
[Drawing 4 A] 

One operation gestalt of an optical distributed screen is shown. 
[Drawing 4 B] 

One operation gestalt of an optical distributed screen is shown. 
[Drawing 5 A] 

A different optical dispersion layer is shown. 
[Drawing 5 B] 

A different optical dispersion layer is shown. 
[Drawing 5 C] 

The optical dispersion layer manufactured partially is shown. 
[Drawing 6 A] 

The gain distribution of an optical dispersion layer shown in drawing 6 A is shown. 
[Drawing 6 B] 

The gain distribution of an optical dispersion layer shown in drawing 6 A is shown. 
[Drawing 7 A] 

The optical dispersion layer which has the curved reflective structure by 1 operation gestalt of this 
invention is shown. 
[Drawing 7 B] 

The optical dispersion layer which has the curve mold reflective structure by 1 operation gestalt of 
this invention is shown. 
[Drawing 8 A] 

The operation gestalt of the optical dispersion layer which has the facet mold reflective structure by 
the operation gestalt of this invention is shown. 
[Drawing 8 B] 

The operation gestalt of the optical dispersion layer which has the facet mold reflective structure by 
the operation gestalt of this invention is shown. 
[Drawing 9] 

The operation gestalt from which the optical dispersion layer by the operation gestalt of this 
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invention differs is shown. 
[Drawing 101 

The operation gestalt from which the optical dispersion layer by the operation gestalt of this 
invention differs is shown. 
[Drawing 111 

Another operation gestalt of the optical dispersion layer by the operation gestalt of this invention is 

shown. 

[Drawing 12] 

The further operation gestalt of the optical dispersion layer by the operation gestalt of this invention 
equipped with two-dimensional optical distribution is shown. 
[Drawing 13 A] 

The sectional view of the optical dispersion layer of drawing 12 is shown. 
[Drawing 13 B] 

The sectional view of the optical dispersion layer of drawing 12 is shown. 
[Drawing 14] 

The further operation gestalt of the optical dispersion layer by the operation gestalt of this invention 
equipped with two-dimensional optical distribution is shown. 
[Drawing 15] 

The operation gestalt of the optical dispersion layer which has glazing equipped with various 
refractive indexes by the operation gestalt of this invention is shown. 
[Drawing 16] 

The operation gestalt of the optical dispersion layer which has a dispersion interface by the operation 
gestalt of this invention is shown. 
[Drawing 17] 

The operation gestalt of the optical dispersion layer which has the diffusing surface by the operation 
gestalt of this invention is shown. 
[Drawing 18] 

Another operation gestalt of the optical dispersion layer by this invention is shown. [Drawing 19] 
The enlarged drawing of the low refractive-index structure of the operation gestalt shown in drawing 
16 is shown. 
[Drawing 20 A] 

The manufacture step in the manufacture approach of the film by this invention is shown. 
[Drawing 20 B] 

The manufacture step in the manufacture approach of the film by this invention is shown. 
[Drawing 20 C] 

The manufacture step in the manufacture approach of the film by this invention is shown. 
[Drawing 21 A] 

Absorption of the stray light by the reflective structure is shown. 
[Drawing 21 B] 

Re-orientation of the stray light by the reflective structure is shown. 
[Drawing 22] 

The operation gestalt of the optical dispersion layer which has the refraction structure positioned so 
that the light which passes through the open field by the operation gestalt of this invention might be 
refracted is shown. 
[Drawing 23] 

The step of the approach for forming the metallic reflection film by the operation gestalt of this 
invention is shown. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical distribution film for tooth-back projection screens. It is formed from the 1st 
ingredient which has the 1st refractive index. The 1st layer which has the optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page ~ this Said 1st layer contains two or more structures formed from the 2nd ingredient 
which has the 2nd refractive index smaller than the 1st refractive index. It has two or more bases 
where these structures were equipped with one or more side attachment walls which extend toward 
said 1st page in said 2nd page. Two or more 1st internal reflection sides are formed of the interface 
between said 1st and 2nd ingredients. Said two or more light transmission fields of the 2nd page are 
formed for said structure base between said structure bases including a light absorption ingredient. 
Optical distribution film with which said two or more 1st internal reflection sides form two or more 
reflective units which distribute light asymmetrically through each light transmission field, and these 
two or more 1st reflectors form two or more front faces arranged at at least two include angles to 
said optical axis. 

[Claim 2] The film according to claim 1 with which said a part of one 1st internal reflection side [ at 
least ] is curving. 

[Claim 3] The film according to claim 2 the amount of [ of said one 1st internal reflection side / 
whose ] said bend is a paraboloid. 

[Claim 4] The film according to claim 1 with which said at least one 1st internal reflection side 
contains two or more straight-line parts arranged at a different include angle to said optical axis. 
[Claim 5] The film according to claim 1 with which the 1st separation between the 1st adjacency 
structure object pair differs from the 2nd separation between the 2nd adjacency structure object pair. 
[Claim 6] The film according to claim 1 which an endocyst angle is specified about each of said 
structure, and has the endocyst angle from which the different structure differs. 

[Claim 7] It is arranged, said two or more 1st internal reflection sides ~ the interior of said 1st layer - 
- said optical axis — abbreviation — so that the light spread in the parallel direction may be reflected 
This reflected light spreads in the direction substantially parallel to the 1st dispersion surface. Said 
two or more structures the interior of said 1st layer « said optical axis — abbreviation — the film 
according to claim 1 which has two or more 2nd internal reflection sides oriented so that the light 
spread in the parallel direction may be reflected in the direction parallel to the 2nd dispersion surface 
which intersects perpendicularly with said 1st dispersion surface. 

[Claim 8] The film according to claim 1 said whose 2nd ingredient is a light absorption ingredient. 
[Claim 9] The film according to claim 1 formed in this 1st layer as an parallel member in which said 
two or more structures have extended covering the whole width of face of said 1st layer 
substantially. 

[Claim 10] The film according to claim 1 with which said 1st layer contains two or more diffusion 
parts which adjoin said two or more of said light transmission fields of the 2nd page, and are 
positioned. 

[Claim 1 1] The film according to claim 10 over which said two or more diffusion parts have the 
diffusing surface in said 2nd page, and scatter the light spread through said two or more light 
transmission fields. 

[Claim 12] The film according to claim 10 with which said two or more diffusion parts contain the 
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bulk diffusion part which has extended from said 2nd page to the middle at least into said 1 st layer. 
[Claim 13] The film according to claim 1 with which an optical diffusion particle group is arranged 
at said 1st whole ingredient. 

[Claim 14] The film according to claim 1 which contains further the substrate layer attached in said 
2nd page of said 1st layer. 

[Claim 15] said two or more 1st internal reflection sides the interior of said 1st layer -- said optical 
axis ~ abbreviation — the film according to claim 1 which is arranged so that the light spread in the 
parallel direction may be reflected in the direction substantially parallel to the 1st dispersion surface, 
and is constituted so that light may be distributed in the direction where said at least one front face of 
said substrate layer is parallel to the 2nd dispersion surface which intersects perpendicularly with 
said 1st dispersion surface at least. 

[Claim 16] The film according to claim 1 which possesses further the Fresnel lens arranged so that 
the emission of light which carries out incidence to said 1st page of said 1st layer may be eased. 
[Claim 17] The film according to claim 1 which possesses further the image light source arranged so 
that said 1st page of said 1st layer may be irradiated using image light. 

[Claim 18] The film according to claim 17 with which the structure from which plurality differs 
turns structure top-most vertices to said image light source, orients, and is arranged. 
[Claim 19] The film according to claim 1 with which it orients and two or more structures arranged 
by approaching the edge of said 1st layer are arranged so that structure top-most vertices may be 
separated from the edge of said screen. 

[Claim 20] It is the film according to claim 1 arranged by at least one reflective unit having two or 
more reflectors so that the light which carries out incidence to this one reflector of one reflective unit 
may be reflected in the direction substantially parallel to said 1 st optical axis twice or more even if 
this ** cannot be found before light passes through said light transmission field of one reflective 
unit, even if these reflectors do not have this **. 

[Claim 21] It is an optical distribution film for tooth-back projection screens. It is formed from the 
1st ingredient which has the 1st refractive index. The 1st layer which has the 1st optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page — this — It has the base where these structures were equipped with one or more side 
attachment walls which extend toward said 1st page in said 2nd page including two or more 
structures formed from the 2nd ingredient with which said 1 st layer has the 2nd refractive index 
smaller than said 1st refractive index. Form two or more 1st reflectors and said two or more light 
transmission fields of the 2nd page are formed for said structure base between said structure bases 
including a light absorption ingredient. Optical distribution film which said two or more 1st 
reflectors form two or more reflective units which distribute light asymmetrically through each light 
transmission field, and is arranged so that these two or more 1st reflectors may reflect light in the 
direction in which it was chosen within the dispersion surface. 

[Claim 22] The film according to claim 21 with which said a part of 1st one reflector [ at least ] is 
curving. 

[Claim 23] The film according to claim 22 the amount of [ of said 1st one reflector / whose ] said 
bend is a paraboloid. 

[Claim 24] The film according to claim 21 with which said 1st at least one reflector contains two or 

more straight-line parts arranged at a different include angle to said optical axis. 

[Claim 25] The film according to claim 21 with which the 1st separation between the 1st adjacency 

structure object pair differs from the 2nd separation between the 2nd adjacency structure object pair. 

[Claim 26] The film according to claim 21 which an endocyst angle is specified about each of said 

structure, and has the endocyst angle from which the different structure differs. 

[Claim 27] said two or more 1st reflectors - the interior of said 1st layer — said optical axis — 

abbreviation — the film according to claim 21 which it is arranged and this reflected light spreads in 

the direction substantially parallel to the 1st dispersion surface so that internal reflection of the light 

spread in the parallel direction may be carried out. 

[Claim 28] said two or more structures — the interior of said 1st layer — said optical axis — 
abbreviation — the film according to claim 27 which has two or more 2nd reflectors oriented so that 
the light spread in the parallel direction may be reflected in the direction parallel to the 2nd 
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dispersion surface which intersects perpendicularly with said 1st dispersion surface. 

[Claim 29] The film according to claim 21 said whose 2nd ingredient is a light absorption ingredient. 

[Claim 30] The film according to claim 21 formed in this 1st layer as an parallel member in which 
said two or more structures have extended covering the whole width of face of said 1 st layer 
substantially. 

[Claim 31] The film according to claim 21 with which said 1st layer contains two or more diffusion 
parts positioned to said two or more of said light transmission fields of the 2nd page. 
[Claim 32] The film according to claim 3 1 over which said two or more diffusion parts have the 
diffusing surface in said 2nd page, and scatter the light spread through said two or more light 
transmission fields. 

[Claim 33] The film according to claim 31 with which said two or more diffusion parts contain the 
bulk diffusion part which has extended from said 2nd page to the middle at least into said 1st layer. 
[Claim 34] The film according to claim 3 1 with which an optical diffusion particle group is arranged 
at said 1st whole ingredient. 

[Claim 35] The film according to claim 21 which contains further the substrate layer attached in said 
2nd page of said 1st layer. 

[Claim 36] said two or more 1st reflectors ~ the interior of said 1st layer — said optical axis ~ 
abbreviation — the film according to claim 35 which is arranged so that the light spread in the 
parallel direction may be reflected in the direction substantially parallel to the 1st dispersion surface, 
and is constituted so that light may be distributed in the direction where said at least one front face of 
said substrate layer is parallel to the 2nd dispersion surface which intersects perpendicularly with 
said 1st dispersion surface at least. 

[Claim 37] The film according to claim 21 which possesses further the Fresnel lens arranged so that 
the emission of light which carries out incidence to said 1st page of said 1st layer may be eased. 
[Claim 38] The film according to claim 21 which possesses further the image light source arranged 
so that said 1st page of said 1st layer may be illuminated using image light. 

[Claim 39] The film according to claim 21 with which the structure from which plurality differs is 
arranged towards a direction which is different in structure top-most vertices. 
[Claim 40] It is an optical distribution film for tooth-back projection screens. It is formed from the 
1st ingredient which has the 1st refractive index. The 1st layer which has the 1st optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page — this — Said 1st layer contains two or more structures formed from the 2nd ingredient 
which has the 2nd refractive index smaller than said 1st refractive index. It has two or more bases 
where these structures were equipped with one or more side attachment walls which extend toward 
said 1st page in said 2nd page. Form two or more 1st reflectors and said two or more light 
transmission fields of the 2nd page are formed for said structure base between said structure bases 
including a light absorption ingredient. Said two or more 1st reflectors form two or more front faces 
arranged at two or more include angles to said optical axis. Optical distribution film by which all the 
light reflected by said two or more 1st reflectors is reflected in two or more dielectric-dielectric 
interfaces. 

[Claim 41] The film according to claim 40 with which said 1st at least one reflector is curving. 
[Claim 42] The film according to claim 40 with which said 1st at least one reflector contains two or 
more straight-line parts arranged at a different include angle to said optical axis. 
[Claim 43] The film according to claim 40 with which the 1st separation between the 1st adjacency 
structure object pair differs from the 2nd separation between the 2nd adjacency structure object pair. 
[Claim 44] The film according to claim 40 which an endocyst angle is specified about each of said 
structure, and has the endocyst angle from which the different structure differs. 

[Claim 45] The film according to claim 40 said whose 2nd ingredient is a light absorption ingredient. 

[Claim 46] The film according to claim 40 formed in this 1st layer as an parallel member in which 
said two or more structures have extended covering the whole width of face of said 1st layer 
substantially. 

[Claim 47] The film according to claim 40 with which said 1st layer contains two or more diffusion 
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parts which adjoin said two or more of said light transmission fields of the 2nd page, and are 
positioned. 

[Claim 48] The film according to claim 47 over which said two or more diffusion parts have the 
diffusing surface in said 2nd page, and scatter the light spread through said two or more light 
transmission fields. 

[Claim 49] The film according to claim 47 with which said two or more diffusion parts contain the 
bulk diffusion part which has extended from said 2nd page to the middle at least into said 1st layer. 
[Claim 50] The film according to claim 40 with which an optical diffusion particle group is arranged 
at said 1 st whole ingredient. 

[Claim 51] The film according to claim 40 which contains further the substrate layer attached in said 
2nd page of said 1st layer. 

[Claim 52] said two or more 1st reflectors — the interior of said 1st layer — said optical axis — 
abbreviation — the film according to claim 40 which is arranged so that the light spread in the 
parallel direction may be reflected in the direction substantially parallel to the 1st dispersion surface, 
and is constituted so that light may be distributed in the direction where said at least one front face of 
said substrate layer is parallel to the 2nd dispersion surface which intersects perpendicularly with 
said 1st dispersion surface at least. 

[Claim 53] It is a film for tooth-back projection screens. The substrate layer which has the 1st set 
plate layer side, They are two or more structures which have two or more structure bases which are 
formed from the 1st ingredient which has the 1st refractive index, and are arranged in said 1st set 
plate layer side. Two or more structures by which it extends in the direction in which the side 
attachment wall of these structures separates from said substrate, said two or more structure bases are 
formed from a light absorption ingredient, and two or more clear fields are formed on said 1st set 
plate layer side between these structure bases, It is formed from the 2nd ingredient which has the 2nd 
larger refractive index than said 1st refractive index. It is the up layer arranged in the upper part of 
said two or more structures and two or more of said clear fields of said 1st set plate layer side. The 
film possessing the up layer in which the interface between this up layer and said two or more side 
attachment walls forms two or more internal reflection sides for the light spread inside this up layer 
toward this substrate in the direction which intersects perpendicularly with said substrate 
substantially. 

[Claim 54] The film according to claim 53 which forms two or more reflective units to which said 
two or more reflectors spread light asymmetrically through each clear field on said 1st set plate layer 
side. 

[Claim 55] The film according to claim 53 arranged so that said two or more reflectors may mitigate 
the non-uniformity of optical distribution. 

[Claim 56] The film according to claim 53 with which said two or more internal reflection sides are 
arranged at two or more include angles to the optical axis of said film. 

[Claim 57] It is an optical distribution film for tooth-back projection screens. It is formed from the 
1st ingredient which has the 1st refractive index. The 1st layer which has the 1st optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page — this — Said 1st layer contains two or more structures formed from the 2nd ingredient 
which has the 2nd refractive index smaller than said 1st refractive index. It has two or more bases 
where these structures were equipped with one or more side attachment walls which extend toward 
said 1st page in said 2nd page. Two or more 1st reflectors are formed and said two or more light 
transmission fields of the 2nd page are formed for said structure base between said structure bases 
including a light absorption ingredient. Optical distribution film possessing the bulk diffuser 
arranged so that the light which passes through said two or more of said light transmission fields of 
the 2nd page may be distributed. 

[Claim 58] The film according to claim 57 with which said bulk diffuser adjoins said two or more 
light transmission fields, and contains an optical diffusion particle group in said 1st layer. 
[Claim 59] The film according to claim 57 with which said bulk diffuser contains the optical 
diffusion particle group arranged at said 1st whole ingredient. 

[Claim 60] It is the manufacture approach of an optical film. On a substrate two or more structures 
these structures So that it may have a light absorption base on said substrate and two or more open 
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substrate fields may be formed between the structures adjoined on said substrate, while being formed 
from the 1st ingredient which has the 1st refractive index Casting is carried out and it is made to 
harden Two or more of said structure and said two or more open substrate fields are finished with the 
2nd ingredient which has the 2nd larger refractive index than said 1st refractive index. By that cause 
An approach including forming so that the light to which these reflectors spread two or more 
reflectors through the 2nd ingredient substrate to the interface between said 1st and 2nd ingredients 
may be reflected in the direction substantially parallel to the optical axis of said film toward two or 
more open substrate fields and it may be arranged. 

[Claim 61] the formation approach of an optical film — it is — the slot of plurality [ top / of the film 
of the 1st ingredient which has the 1st refractive index / 1st page ] — forming — between these slots - 
- this — with having two or more open fields of the 1st page A light-scattering object is formed on 
said two or more of said open fields of the 1st page Approach including filling up said two or more 
slots with the 2nd ingredient of the light absorption nature which has the 2nd refractive index smaller 
than said 1 st refractive index. 

[Claim 62] It is an optical distribution film for tooth-back projection screens. It is formed from the 
1st ingredient which has the 1st refractive index. The 1st layer which has the 1st optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page — this — Said 1st layer contains two or more structures formed from the 2nd ingredient 
which has the 2nd refractive index smaller than said 1st refractive index. It has two or more bases 
where these structures were equipped with at least two side attachment walls which extend toward 
said 1st page in said 2nd page. Two or more internal reflection sides are formed of the interface 
between said 1st and 2nd ingredients. Said two or more light transmission fields of the 2nd page are 
formed for said structure base between said structure bases including a light absorption ingredient. 
Optical distribution film which has at least one of two side attachment walls arranged at the include 
angle chosen so that in parallel with the emission light in which at least one structure passes said film 
from the image light source arranged at said 1st optical axis. 

[Claim 63] It is an optical distribution film for tooth-back projection screens. It has the 1st of the 
opposite side, and the 2nd page mutually. The 1st film which has the 1st refractive index in 
refractive-index within the limits of** a 1st is provided. Said 1st film contains two or more 
structures formed from the structure ingredient which has the 2nd refractive index smaller than said 
1st refractive-index range. It has two or more bases where these structures were equipped with one 
or more side attachment walls which extend toward said 1st page in said 2nd page. Two or more 1st 
internal reflection sides are formed of the interface between said structure ingredients and 
ingredients of said 1 st film. Said two or more light transmission fields of the 2nd page are formed for 
said structure base between said structure bases including a light absorption ingredient. A different 
optical distribution film from the 1st refractive index of said 1st film with which the 1st refractive 
index of said 1st film which adjoins said 1st page adjoins said 2nd page. 

[Claim 64] It is an optical distribution film for tooth-back projection screens. It is formed from the 
1st ingredient which has the 1st refractive index. The 1st layer which has the 1st optical axis which 
intersects perpendicularly with the 1st page is provided, mutual — the 1st of the opposite side, and 
the 2nd page — this — Said 1st layer contains two or more structures formed from the 2nd ingredient 
which has the 2nd refractive index smaller than said 1st refractive index. It has two or more bases 
where these structures were equipped with one or more side attachment walls which extend toward 
said 1st page in said 2nd page. Two or more metal coatings are arranged at said some of side 
attachment walls [ at least ] between said 1st and 2nd ingredients, and form the 1st reflector. Said 
two or more light transmission fields of the 2nd page are formed for said structure base between said 
structure bases including a light absorption ingredient. Said 1st reflector forms two or more 
reflective units which distribute light asymmetrically through each light transmission field. Optical 
distribution film arranged inside said 1st ingredient so that a bulk diffiiser may distribute the light 
which passes through said two or more of said light transmission fields of the 2nd page. 
[Claim 65] The film according to claim 64 with which said bulk diffuser adjoins said two or more 
light transmission fields, and contains an optical diffusion particle group in said 1st layer. 
[Claim 66] The film according to claim 64 with which said bulk diffuser contains the optical 
diffusion particle group arranged at said 1st whole ingredient. 
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[Claim 67] It is the formation approach of an optical film. While these structures are formed from the 
1st ingredient in two or more structures on a substrate, it has two or more light absorption bases on 
this substrate. And so that two or more open substrate fields may be formed between the structures 
adjoined on said substrate Casting is carried out and it is made to harden A metal layer is arranged to 
some [ at least ] upper parts of two or more of said structures. Toward two or more open substrate 
fields, the light in which these reflectors spread two or more reflectors through the 2nd ingredient 
substrate is formed so that it may reflect in the direction substantially parallel to the optical axis of 
said film and may be arranged, Approach including finishing said metal layer and said two or more 
open substrate fields with the 2nd ingredient. 

[Translation done.] 
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